Activation of maternal killer cells in the pregnant uterus with chronic indomethacin therapy, IL-2 therapy, or a combination therapy is associated with embryonic demise.
We have previously shown that NK lineage cells migrate to the murine decidua of pregnancy; but with advancing gestation, they are progressively inactivated in situ by prostaglandins of the E series (PGE2) secreted by decidual cells and decidual macrophages. We have also shown that the same mechanism inactivates all killer lineage cells in the human decidua, and that this inactivation is at least in part due to a down-regulation of IL-2 receptors and an inhibition of IL-2 production in situ. We examined whether chronic indomethacin therapy (to block prostaglandin synthesis), or a systemic administration of a high dose of IL-2, or a combination of both agents administered to pregnant mice could activate killer cells in situ and interfere with the progress of pregnancy; and if so, whether there was a causal relationship between the two events. Pregnant CD1 mice (Day 5 of gestation) were subjected to chronic indomethacin therapy (14 micrograms/ml in drinking water up to Day 15, or 50 micrograms twice daily sc or ip up to Day 10), high dose IL-2 therapy (25,000 Cetus U of human recombinant IL-2, ip every 8 or 12 hr for 3-5 days), or a combination of the two. These treatments led to pregnancy loss in 89-100% of mice, in contrast to 1% loss in control, vehicle-treated mice. Uterine mononuclear cells isolated from the embryo resorption sites exhibited high killer activity against YAC-1 lymphoma as well as murine trophoblast targets, with NK-like phenotype (Asialo GM-1+, Thy-1-) after indomethacin therapy and LAK-like phenotype (AGM-1+, Thy-1+) after IL-2 or indomethacin + IL-2 therapy. That AGM-1+ killer cells resulted in the pregnancy loss was suggested by the findings that in two of three separate experiments, iv injections of AGM-1 ab into pregnant indomethacin + IL-2-treated mice nearly completely prevented the fetoplacental demise (reducing it to 7.7% from 100%). These results reveal that PGE2-mediated inactivation of killer lineage cells in the decidua in situ is conducive to the survival of the conceptus.